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mm^} mmm 

[M^^l] (s sSP) ^m^^t^^:^mDN A(D s sMMm 

m.(Dm^i^^mm.-t^zLt^!wmti-t^ii^muNA(Ds su^^td sm^m 
m^m2] s sm^t^^m^izm-t^zL^mDNAm}^t. -^«)^tc 

s mm^^ J: tj^fffsa d s m(D-:^<Dm(D^mmmizMvxi^m^(Dmn^^ti s 
D N Am^i$,^mm-t^m^m i iB«®^^:&^5fec 

m^mmLz) s d n a^/i t^^sm^^^ 2 ~4 ©vA-rti^nciH^cD^M^^o 

[«^^6] DNA|^;t<^)%e>-ojb^^n-::^>^?*t-^^»^^®— 

[M*^7] s sm(Ommmm!j'^P^J^< t.^6me r T'^-5M#:^1~6 

[»*^8] mmmmm^^y^-^^Mfj'^Re cA^y^^MiB^XfRe c 
A^>7\°^SlcS{Kt-§aig$:^t-rS^>A^M;b^e>:^'5f^J:U^«tl-5»^^ 

1-7 <D\^-rnmzmm(D7^i^:^mo 
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m^^i 13 mm^n^iimmiz^:^mmmi^m'r^m^DNAm^<^ 
:^(Dmtimms sm(D^&mmzMhx^m^(Dm^i^^ttii:^mB (d sgp) 

Ss sS|5®iS«gB^J:«)>ta3Llc#^^BI^'l4®:fo®-efeS^^:5l 2|S«(Z)DNA«^ 
2 ^fettl 3aa«®DNA«^#:„ 

bTV^S»^:^l 2 — 1 4®V^■rtl*^^C|B«®DNA^^^„ 

[»^:S1 6] — o<Z)^2t:M^^t^:^^^c$^^tlfe-;5■(3D^:^:^DNA-lr^• 
z> -:&®z::$:^DN Air > h^^ijr n ^f^^it^^c:)-^^ T^iii^^ 

^-g't?=fo(^)'e«>S»*:^l 2 — 1 5(DV^•rtl*^^Ci3«0DDNA#^^^;„ 

[|»^^1 7] (A) (s sgp) $:M5^^lc;fr-5^*^DN 

Ai^;tT'^oT. rti^<z)s smz^if^^mmm^nmz^mmiix$>*j. 
(B) ±m^s sw^<Dm.mmmzmm^(Dmm^'tn^ti5' ^f^cD-^t: 
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V ho 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

ffiu. DNAV:ff—^^m\>^xm^-t^:^mf)^m^nx\^^s. 

[0 0 0 4] 
[0 0 0 5] 
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-5 D N A ^© ^ * ^ a > {C-gt-t S - T' ^ S 

> ® [bUS ^ > ^ A { c ;& -5 i: ® ^ M =fo ^ D S o 
[0 0 0 6] 

C. Aslanidis P>, Nucleic Acids Research, Vol. 18 (1990), 606 
9 - 6 0 7 3{Cli, TO^i^^DNAU^tf-if $:^M-r-5ri:^<, mmO)KU 

^-^^ "tn^timmo^ismx-i^mit (ss) ^t\,r=.^^ }v^-fth 
x-^^^^^ mm ^mmv. ?k\^^xm^^i^^mmizmAi.. rx^^xm^ 
i^(D^^mmmicmm'r^:&mi>mm^tix\>^^. zio^^sa, 

H ^ffi^J 5: ^ t- S ^ ^ ^5? - D N A ^ J; t>**|- S SH^J ^ S P C R ^ - 
$ ?j IC P C R^(Z)^^tc J: S P C Rmm<D^m<D-:^mitfyiii5^mx^ y 

[0 0 0 7] 
[0 0 0 8] 

izmmx^^^n^^mLf^. ::^mmit. ^<D-mtvx. ii^mDNAm)=^iz 
^i-f^-^m (s s) m^t^tms sm^mzmm^i)L<itmmii<D^^mm 
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^m-t^ll:^m (d s) ^m^ttiK Re c A^>/\°i5^«®f^MT"eH*^a5S: 

B tc S ^ ^ ^ fig $ ti :t (Z) T -5 „ 
[0 0 0 9] 

Ltctf^^X. -*^gp (s sSP) 7^^S:;tt--5z::*:^DNA©s s 

^ (dsgp) *^DNA®d s^5K3g^^, 

[0 0 10] 

$tLS. ^*^DNA#fife^T'feoT> -:*:llgp (s s gJ) 5^i^i:-^(Z)i»At|$gH 
s s^®|gSiB^Jlc^LT*Bl^tt®@H^JS:-g-tfZl:$:^aj (d s^) ^^titt^^tji 

[0 0 1 1 ] 
[0 0 12] 

^^^tcvAC) mm^i it. 2m(D-:^mDNAmizisi'f^}t:m<Dm^mmit 
izmmL. :^mmiz^-DX. m^it. ^7&-t&^:^mm^:^^mm-t^mz-['^i^ 

B23?a®|^-tt$:Si*t- So L/fcA^oT. 2a®-2|s:^DN Ar^(Z)J^a@H3^J;bt^^ 
lZ-mt^:ill^Xm^^^%(DXrji<^ if*L<li9 5 %J!^JiCD|^-T'^tl« 
ck < > ^ 2 S®-*^D N AIB^J|^T'«;R*^^^M^S^^t):*:^^JC ^ffi 

iBf-ffi^^j^^sii^tiSo r;fa^ii4j tit. 2m<D-:^mDNAmxms.izm. 
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[0 0 13] 

*#iiB^tcj;ntt\ -^^gp (s sap) mm^^t^-:^mDN Ao^ s s^m^ 

<^DN A^^^cfev^T 1 mm^t=.it. mmm&xmmz^ v < immLxm:r.^ 
i^Am)^(D^^t^iz^\,^x. inm^r^itmmmmxmuf)m^r=.mM. m^^ 
. mvtDNAm^mmm^ti^m^f)\ #^c^f^bv^t,©i:LT4k0$tlTv^ 

nS*^. l«<^^*^DNA»^>^'^:ti«i!t®-:$:^DNA»T>^*^P,«^$tlS 
[0 0 14] 

A»T>^2©zi*Maj (d sm ^^t-:$imm (s sgp) ^^^i:®^®^^!^:^,^^ 

^nTVAS*^ 3tie,©d s^5^^i:s s^^^li, im-^fcli2aJ!Ji^±(;r)DN 
Ai}>d^J:{c#ftLT*ji:v%„ 1^-®^^ ("T^fet)*., DN A»r>^ i ^DNA^r^^t 

(^^^nLxm^DN Am^mwmL. ^:^mm'^m^iti^mtzf£^. 

[0 0 15] 

ii^^^t^m^iZit. miiZ^^tl^J:-z>iZ. (i) DNA^^tlCfeVNTd 

sgp^agg^t, -eLTDNAm;t2^cfev^Ts sas5^^*^^ti-rtiiM-ro#:fct- 
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sgP5K5g*^#^L, -^bTDNAir;t2(D3' 5^^t,L<tt5' p^SglC s s 
[0 0 16] 

^f^bv%%®i:bTtt. ±gH (i i) ~ (i v) {Cia«bfcJ:e>;&, 2S®D 
liDNA»f;^-2tC#:&t-S2o® d s gp^^^ttl^-^ fctt^J^-^iS^gB^^J?: 

[0 0 17] 

jc, ^mt^^MBi^(D^u--y^^\zzi^^m^mmt^m^\z\t. ^n^i\,n 
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[0 0 18] 

er©, ^^L<htl 3me r &,±ti^^rj::S>o 6 m e r ^^miz'^ 

ai&Jl, _t|5Stt:&VN:6'C. -«8e^lC5 0 Ome r (tl/cttb a s e) Jg^T. 
*U<ttl OOme rJe^TT'^-So 
[0 0 19] 

, — mntj^ziz^\^7'yvmm\H\zmKi:^. 'tx^xm.mm^H'^nn^n'^ 

*^#A$1i:S=i>lf5^> hMBglcJioTM^tiSi^^, MMllSi:bT:^»®$:dgM 
•rS^-^lCtt, itM^tlTVAS, PBR322, pUC^ mX\t. pUC18 
, pSP64, pGEM-3, p B 1 u e s c r i p t ) , ^<?)/<^i$f-*itl± 

. YEp2 4, YLp5^®, $ ^d^M-^ S^-a-lC« p H Y 3 0 0 

[0 0 2 0] 

\%^hziy\i^)r^\zm^'^^m)^^. m\z±mi^x\i^^fiK ^m.^h<\%^^ 

o 

[0 0 2 1] 
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[0 0 2 2] 
[0 0 2 3] 

s^5^^^_hiSs smm^i)\ m^y^-^^M^i^hx^&rjtm^i^^m^L^^ 

. ti'^oi2lt^Z/A^M<DM.i$>m^^<DilVXlt. i^mm ( Escherichia coli ) {C 
m^T^Re c A^yA^M> m^^mm ( Thermus thermophi lus ) , -ft&©©|^ 
0a^CfeV^r, R e c AM^^tCJ: »J3- K$tlTV^S#=^|g'ffi^>7t^M, ^ 

7 ^UA^'rV ^yj^ V :f^'7 y t/:r,Z/y^ ( Agrobacterium tumefaciens ) , 
i^'^M ( Bacillus subtil is ) , :^^n:7>f i^^UVn — -77y. ( Methylo 

phi lus methyl otrophus ) ^ n 1/ ^ ® ( Vibrio cholerae) , 

( Ustilago maydis ) ^{Cffij^-^-S, -^tlSf^igE^© R e c ASiK^ 
^SA^^Jf e>tl-5o ^®fa, ( Sacchar payees cerevisiae ) -^UhlcS^f^-T 

^Re c A|S«K^>yN'^M%, -bSaffil^S^Mmx-^^/A-^Klc^-^^tieo 
^©C)-^, A^^^tt, ^^ffi, aigffi<^)M.^,*>e5, :^JIi«lcfi5Kt- -5Re c A 
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feRe c AM^^jgi^T'feoT, Re c A ^ >7t^K{CfeVAT 1 % b < tt^M® 

r^jmi)^^^, mm^vKitm^nr^r^ jmmm)^^^j:v. ^^^RecA 

■r'5=b®S:#ifsz:i:}6^T'^So mmcDT^ Jmi)^^^ht^^<Dizit. RbcA 

^ > /\° ^ M«>— D N A^<DM^ \^^>(>^^ti^yji^M^l'<it^<y^\^ 

tt^^^-^ti^o ZL<D^-z>tSt^Zf^ \^(DMillyXlt. Voloshin et al.. Science, 
Vol. 2 7 2, 1 9 9 6 : 8 6 8 - 8 7 2lCia«$tlTVN-5%®5:#lf -SZ-^Tb^ 

[0 0 2 4] 

. =bL<liig^l|-efe-g><, 3<Z)J:-^^5? ^7 1^;^^ K=y >^i: LT«, y'rJ'i/ly 
5' - = U>^ (ATP) ^fcl±^(DM)i^^, mTLX-lr^rJ ly^y (r-^^T) - 
Hy>^ (ATP-rS) , feSVNttdATP. UTP, dUTP, CTP, d 

m^\l. ATPA^^i^^65;&:9^fi?$:#e><fce)^^-irlcii, ATP-r 
[0 0 2 5] 

) i:lCj:y pH$:6.5'-7.5, b < tt^ 7 . 2 fCilljf Lfc h U ^^(Z)^^ 
M$:^M-t^o IKICI 0 mM~ 5 0 mM, ^ U < tt^ 3 0 mM*^^ 

ffl-rso 3(Z)j;e)^?Sf*c^^tfJc, Mi^$ns^^_hia®DNAm;i^:^«^L, 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

tfimm± ^yn^ Ktf^m^ l fe^^#:o0MT*#^E-r s » ^ ® j; e) ^^^-^f^^tt, 

[0 0 2 9] 

-So :ivhx. m^y^^^K^m^nr^DNAmmi^^. ^mx&^. mz. 2 
m<DDNAm)^<Dmmiz^ijmm^ti. zmmiz^^^mmi^^m-t^^coit. m 
ic^^T'feu> vtf^^. ^miz^i)nyi^v=-yhmm^%m^<mAx^^o ^ 
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[0 0 3 0] 

±m^^mmm.m^ {^^t^m^\z.m is^r.^m.mm.^^ (ro^jtau^^ 

[0 0 3 1] 

LTPCR$:^f oT#e>tl"5 PCR||#f$:d s aS5^3g$:^-r-5 D N A^^i: LT 

i:, P C RIC J; U®iE^#:S*^^t>tlT^^:&V^iffM^^d: 

3iiElCiifi|@$ tifc P C RMi^®*i$:m#-r <5 r Tb^-t?^ -5. 
[0 0 3 2] 

®^«li:LT, ^^^DNA«^!g#:T'feoT, — ( s s gp) 5^^^:-^®^ 

ff^mms s^(D^mmm\zM\^xmn'^(Dmn^'^ti-:^m.m (d s^) 
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[0 0 3 3] 

~>^m(D^v hiz^<')m'^j^<mmx^ax&?,o. z.<D^t)t3t^^y hit. 

(A) — (s s^) ^m^mzm't^=i^m.TiiiAmnx-&'ox. z 

mm\Hx ^mmmx^^mm ^mm vo^b NAmmtf^^^t^ d NAm^^. n 

(B) ±ie^s smiz^vf^m.mmmizmmn<Dmm^^n^ii5' ^ag® 

[0 0 34] 

±m(D s smz:33irf^mmmm<D-]^^^j:xf-:^m^ (-r^t)*., n>tr5^> 
—mzta-DX. pcR(D-:f^^'^~thxmm^^M^<Dm^ix$>^„ 

[0 0 3 5] 

:^mm<D^v h(D—m.mmmizj:tnt. (a) (DDNAm^ft.. (b) 

>rv-S:Mv^T^tl|i$tl:tPCR^^^ (d s gP7^«$:/frs DN Am^r Cffi^l- 
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IC b :t ^ > A S ^ f ® :/ D 7^ ^' :h - if T % J: V ^ 

o 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

(ii) 3S^^*S:^ML>&VN0D-e, ^^5^ ^ - D N A(Z) g B^M^K/^*'^® r 
[0 0 3 9] 

(iii) jS^iP^li. -^©^^A^tl-Szt^tfT^^ h^Jigt^-e^^$nS(D 
[0 0 4 0] 

[0 0 4 1 ] 

(v) R e c A3? 
[0 0 4 2] 

(vi) mnmmit'^^m^ ^jmmms^:A±<Dmmxno:itii}^x^^. 

[0 0 4 3] 

(vii) ±^(D C. Aslanidis e>®^^®d;e)tC. H^m^^^ ^ ~ "k^M-t 
[0 0 4 4] 
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[0 0 4 5] 

[0 0 4 6] 

K^^-DNAllVX. W:m^<i7 ^~UN A(Dn^^f)\ 1 3 m e r (mm 
A) ill 4 me r (Bg^JB) <D 3 ' g^ffi^K^Sr^o^® $:MSLfco BB^JA§:5 
' p^ii§JC%t>> -etllCj^V^T, t P 5 3 g e n e ©aitJ? y> 1 1 ®;t5^^@H 
^J$:t;o^';dr5t^l^:t^Kli:, @B^JBS:5' 5^^{ct,-^, -etilci^VNT, =b 
^— :&(D^SggH^J$:t)0>f y I3 5t^ K2 ?:M^^T. H ^DN A^m 

fee ±fB. ^-BNAmfit. >fyV--hDNAmnt(DmXRecAm3^ 

mAUB (-eti-€^ti2 0 At 1) ^mmi^t^. KmmAizit. zoong^y^- 

hDNAf^r/i, 6 .0 /I g<DRe c A^yA^, 0 . 4 8 mM A T P - r 3 

OmUmWlhV 7. (pH7.2) , 2 . 5 mMi^^V1?':^^^^7A*^■^^tlTV^-g>„ 
S^J^WLBiZit. 1 fi g(D^^ 'St ~DN Amfi. 0 .4 8mM ATP- r S$:, 3 

OmUmrnhV 7. (pH7.2) , 2.1 5 mMB^^Vi5^:^^ Jz-i/ tlT 

o H/^?SA^:BS:. -^tl^tlS Vrr- 1 SrJJ-^-r >=¥a./<- h bfc^, 2o$:M 

i?^t>ii:T. $ e>tC 3 7 ^T- 3 0 h bfc„ 0.5%(W/Vo 

1) SDS. 0.7mg/IIll3/■^7^>r■:^-ifKS:^D;t, 3 7 1C T* 1 5 :$>^>f > 
:^r3./<- h Lfc^, 6 0 At 1 ®TE^«M1 OmM T r i s -HCl, 1 mM 
EDTA) 1 0 0 a 1 i: Lfe„ ^7 3l J -Jh - ^ nu-^^JVJAtkHi^ IM 

A^^^mm^mi^tc.. DNAmm^i 0 fiia^mmmzmfj^vtc., rtie>®M 
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c T>tf$/U>, IPTG. X-G a 1 ^^tim^^MV im^mV. ^CT^ 
hDNASrM'^ito fff^^^B a mH I CD^i^^P^^t, -r>-t?--hDNA 

®if ^ -DN A(D-r h ^m72<^m&(Dj&miz$>^z. t ^mm 

l^tco ^^V^"r> B amHI $:^oT-Y>i?--hDNA$:-^ym-ri:l«I^JC, >f > 

m%^miz J: ^ D N A m)n(DWimj^ ^-y (omm ^n-ot^o ^mz iz^-To 

Hind IIIT'-©»TLfet)(3D"trfeSo 
[0 04 7 ] 

mtf'^. ^6 0 0 b p<DiizL?>iz-m*)m^nr=.'<y'i)--hvNA<DAy f*^*^ 

1?- - h S:-^^ 3& v^ z: i: S . 
:rU=f^^ ^:t^Fl (aB^J## : 1) 

5' -gacgacgacaaga c acctgaagtc caaaaagggt cagtc-3' 
:t U 3 5? ^ F 2 (BB^i## : 2 ) 

5' -gaggagaagcccgg tggcag caaagtttta ttgtaaaata-3' 

yADNA®@H^JlC^g^-tS„ ) 

m3(Du~y nt. mmmix:Kmmizm^Mmmir^m<DB^Am^m^. i 
. o%T:i/n-:^/f;i/«^^i;Lfc=bcD'e&s„ i^->2tt. mmm lizmmv 

o x&m^n^ D N AM-a-^T'fe o T, i<mmizmMmm-tsm<D d n A^g-a- 



1 6 



2000-3052449 



#^ 11—189211 



mM-t^m<oYi^ Au^m^nmKm%^mi^r=.^(Dx^^^ i/->5ji, i/- 

, l/->4-eMv\fc-^'>-9— hDNA(Z)^$:m^^t&L7t^^-e^-5o ^->9 
fflV>fc/<^^-DNA*T?^So 1/->M«, DNAi^->f XV-:*r--e. M 
<iD:^SglC^(DiJ->f XSr^-tc X'^-:fy~\%. ;i DN A$:MI^^^H i n 

[0 0 4 8] 

0J:y. Re c A®Si;&tCJ:»J, SH^J#MS«flCD N A^>t*^:SM^ tlS Zl i: 

:r u □f 5? U';*-^ K 3 mn^^ : 3 ) 

5' -c acctgaagtc caaaaagggt cagtc-3' 
U =f5J l^^r^ K 4 (fE^J#-^ : 4 ) 
5' -tggcag caaagtttta ttgtaaaata-3' 

m4(Z)l/->ia, ^J6Ml7?:^M®lc?^««il'r-5ta®DNAM-^i^S:, l 
. 0%T:^fn-X>?f;i/«^^l&bfc%®l?fe^c l/->2tt, ATP-7SS:iD 
XJ^V^-el/-> 1 himCMl^;$:ffofcl^ll$:^-rc l/->3l±. RecA$:iDX. 

m^^H i n d IIIT'^llTbfc*;<Z)-efeSo 
[0 0 4 9] 
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[0 0 5 0] 

'ArnvfcDN A^izmmizmnm^m-t^miz. ^mDNAmmmm-smm^^z. 

jiDNA^4¥-y^ iry^^ViS-H) ^cov^Tii^:fe„ '^(DM.i^m^Ji^fi^it. 

mmm ixmmv t^^j^X'. ^mmAtB^^n^em 7x:x i 5^m^y^=L 

CI, SOmMKCl. 2 0mMMgCl2> l.OmMNAD. 0.02% 
Triton X- 100, pH8.3, 40units Tyzf^Ji^—"^ (Amplig 
ase) T^Sc iS^CfC, 0.5% (W/V o 1 ) SDS, 0 , 7 m g I •:fU^ >f 

±—^K^ia:^. 3 7x^x1 o^m^y^=L^-hhr^^. 2 o KDTEmw 

WL (.1 0 mM Tris-HCl, 1 mM E DT A) ^Mx.. 1 0 0 ft 1 ilVt=. 

, j-jvmmm^m^ ^tn^DN A^j-^mm^mvt^o DNA^m^ 

^ta^tSi\i^XU-y 1 t.m^Rf^^n^t=.mW:^B-to v-y3it. ^-^i/n 
yKm^±mRf^m(D^t>Viz. ^©TK&Mv^^ciiii:, ^^^-tymy(D^y 
^a.K-i/3y^nt>^^^x. i/-y 1 t.mi:^^ft^n-Dt:i^^^m-t. u-y 

4li, >r hDNA$:5ti-o ^->5li, ^-DN ASra^-^o U-yM 

:fy-\t. X DN A^rMRS^^H i n d IUXmmL^%<DX$>^. 
[0 0 5 1 ] 
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it. Re c A^>yt^®#:feTT, D N A U ^-if{Cj;S ^-r>f- 1/ 3 > Sr^f^ 

IgT'feSo ^fe, te®»^ttDNA#^^^§:Mv^T^^l^)S^MDNA«-a•'«^ 
[0 0 5 2] 

f^DNAi: LTMl 3 mp 1 8 RF D N A S n a B I 

tt^t^ClCLittj^h. -e^^-^f hDNA®7^5gSfe(Z)ag3^JS:Jfo 6 0 -me 

] ATP-eS' 7K^$:«^b:to ^5?->?f^y hDNAi::ry If^?^ l/:^^ F3 

m(D^:$.mwi^m^Ri^izit. 2o®m*5ma (2 o d ii^^s^^B (2 0 ^ 

0 A g(Z)R e c Ai?>7N°i7, 0 .4 8 mM AT P - T S. 3 0 mMff ^ h U X ( 
PH7.2). 2.5mMB^^V^^:^^$/^A*^^^tlSo M^SMBjCtt, 2 0 0 n 
g(Z)^->?f hDNA, 0 .4 8mM ATP- r S 3 0 mMff ^ N U X ( p 

H 7. 2) , 2.1 bmumm-^^'^^-y^A-fy^^tti^o RmmAtB^^n^eti 

3 7X:X1 5^m^y^=LK~hLt^^. $e>{C3 7-CT' 

40fiHZ. 0.5% (W/Vol) SDS, 0 . 7 m g /m 1 :/n5^>f :P--fe*K 

S:*nx., 3 7r;-ei o:$^r^>r>^:i'^- h-r-53i:icj;y, ^RecAmm^n 
5^^:;':7A:/n^ ra^S:^?v^>f;^G)^^;S:fB^b;to m^^^me (b) tc^^„ 
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;i DN A^M^^IIH i n dlllT'tfirL. [r-^^P]ATPT 
5' ^^gii^Lfc=fe»C?)T'feSo l/->2li, R e c A$:^rtI;t5&^^TJK^SS:ff ofc 
e^^tt, 1 ^imC-e^So V-yZU^ ATP- r S Sr^^^;5;V^T';K/SS: 

:^-U□r5^^L/7^5^K7$:ffiv^TS^5$:^To7^Je^^^il/->l i:imCiT*&So U- 
>7ti. PBR3 2 2 DNASrMI^^^S c a 1 7?-W^Lfe^->?f^y hDNA 

hDNAi: LT, pBR3 2 2 D N A S c a 1 TtJflTLfe 

[0 0 5 3] 

(A) Ol/->lC^-^J;e){C, ^2^^fl|Jt?^^{ctt. ±X<D]xmm 

\yyt^ K 5 (@B^J#-^ : 5 ) 
5' -agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac- 

3' 

;ry If51^ lx:r^K6 (iH^J#-i- : 6) 

5' -gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ctttagtcct caaagcctct- 
3' 

:tV Uyi-^Y^l (@B^J#-^: 7) 

5' -cact gcataattct cttactgtca tgccatccgt aagatgcttt tctgtgactg 
gtgagt-3' 
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mi (A) (DU-y lit. mi 3 (A) 1 i:i^DMfS^^ff ofe=fe)C?)-e 

(B) (A) i:(mcr;ffD-xy;i/®, dna^^^^^*„ 

[0 0 5 4] 

5' -tgttttagtg tattctttcg cctctttcgt tttaggttgg tgccttcgta 
gtggcattac-3' 
:ry dT^J^ l/;r^K9 (IB^J##:9) 

5' -gtaatgccac tacgaaggca ccaacctaaa acgaaagagg cgaaagaata 
cactaaaaca-3' 

®8 (A) <Dl/-> 1 i:|sIC;RfS:?:fTofe-9->y;i/l 0 /!t ltC2 OmM Na 

oi^nxx. mvm. (sttc. lO:^^) 5:^fofc-9->y;i/= 

S (4 sr, 1 Oi)-) <z)i?->:/;i/„ b->3ii, l^^tai (5 51c, 1 0^) 

m (7 1 04)-) u->6tt, m^M (8 s-c, 1 04)-) 

>y;i/o (B) Id: (A) i:imi::)r5!j*n-x>»*;KZ), dna^^i^^Xc ic) \t 

. (A) ill^U^lllil?:, M13nipl8RF D N A S n a B I T'^ 

^hf=.ii-^V vim A<DM^W$.0:>m^\^W'O> 4 0-me T<D^-^(D:t^) df 
51^^ l/:*-^Kl 0?:fflV^T^fofcc (D) (C) i:I^DT?!f n-X>f;i/<0, D 
NA^^fe^Kc 

:=r U =15? ^ U^t^ F 1 0 (iS^m-^ : 1 0 ) 



2 1 
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5' -actttttcat gaggaagttt ccattaaacg ggtaaaatac-3' 
00: *;> 6 0 - me r <D::tV nyL^U:^^ K 5 $:Mv^fe=:*:^(Z)|^^^tt«, 
8 51C#3a}6^f 4 O-me r (D:^ U zT^i ^ l^:^^ F5:M V^fe»■^^Ctt 

. 7 5X:fiTS:ffimtm^r'$>^Ztti^t>i!)^^. ThU =fC?);R$*^6 O -me r JgtJ: 

[0 0 5 5] 

^MMS : Re c A;K/S^C<I:S, ;R^c DN A|^;t<Z)^^ n-n^^f 
^^^-DNAilbT, K pBluescript (SKH-) $:0J|SS^^ Notl 

Sail -VWmLt^^CD^^ Se>{C, ^n^>-^a:>xMT''f l>-S/3>^»/ 

m Notl Sail T-5' mm^mitLtciK^ ^ -DN AS 0 0 n g Sr-g-t/oi^y 
^i^' l/r-if^jCSH^ (5 OmM T r i s -HCL, pH8.0, 5 mM M g C 
Ig. lOmM 2-:)i;i/:^7:/hx^y-;K ISOunit Exonuc lease 111) 
10 0/tl§:, 3 TTCTl^^M/iBS-frifeo v'aiy-;!/ - ^nn >':«|-;l/Attffi- 
DNAtL/T, 7 k h(DM^^^-o^^y h cDNABIfJt (Ohara, Q. et al., Br 
ain Res. Mol. Brain Brain Res. 57(2) 181-192 (1998)#M ; GenBank © acces 
sion no.AB008551) $:MV^fc„ ' ® c D N AJ^T^tCDM^^^tCti, 5 4 b 

P i: 5 5 b p(D;R$®, ^^'3?-DNA®p^^^dgei:;r-A^«/>^LfeSH^J$:it 
oTV>S, Jlffi, ^^i5?-DNAi:, -r>-9— hDNAh(3Dr4l?R e c AJifl^gl 
(=*^«5t?^^) H^S^fTofco ^:*:^«3t?^^M/S«, 2o® 
Mi:5?KAi:B (^ti^ti2 0Ai) fej^fgLfco H^S:?«tA{c«. 200 n g >f > 

•9--hDNA. 6 . 0 At g(DR e c At? 0 . 4 8 mM A T P - r S . 3 

OmMgf^hUX (pH7.2) , 2 . 5 mMi^^V^:^ S/it7i^;6'«-^^tl-5o HfS 
MBlCli, 1 A g®^~>5f>y NDN A, 0. 4 8 mM A T P - r S 3 0 mM 
i^^hUX (pH7.2), 2. 1 5mM»^V^'*:^^e/'^7A;^)'?-^*tlS„ HfSMA 
i:B5:-en-?^tl3 71CT'1 5^m^ y^=rK~ h Lr=.^. Z-D^m^^iD^X. 
$?)IC3 7'CT'3 O^^-r^^^^-hbfco 0.5%(W/Vol) SDS, 
0. 7mg/ml zfUy^^-r-ifK^M:^. 3 7 "Cl? 1 5^m^y^=LK- hL 
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t=.W:. 6 0 M 1 CDTE^«?t (1 OmM T r i s -HCl, ImMEDTA) 

^M^. 1 0 0 /I 1 ULt^. ^x^-;!/ • ^nn>^:j- 5:1111, ^uuy 

:r;i/AttffiS:limfTo:t^, >^~JVmmm^n\'K ^ttl^DNA^^^m 
St^ltbfco DNAtfcit§: 1 0 /t 1 ©^^TKlC^Tb^L^o ^®jg4S:, 1.0% 
r:^u-:7s/fj]ym%mmhr:Lmm^. MQcdu-^ nzm-t. U-yuit. kb 
D N A lader maker ^r^-f o l^->2tt, ai^r y^i^PT - if 2 ^r^^f 

[0 0 5 6] 

;R$ttfl:^^i^l!^^l,Tv^;&v^*^ i:$)-^itu 1 0 0-2 0 o^m^mtc:st>iim. 

[0 0 5 7] 
[0 0 5 8] 

^JgMnfSaftbfc^Kffr-e, «^^t(r-tSty®-9->>^;i/$:, T4 DNA Poly 
merase ^f^mt. ^ U J ^ Rf^miCM-^. 3 7 "C 1 5 ^r^^KfSSitfc. T4 
DNA Polymerase ^^S^gtlcii, 0 . 2 5 mM 4 d N T P s , 3 3 mM T r i 
s -acetate. pH7. 6 6 mM C H 3 C K, 1 0 mM (C H 3 C o o ) 2M 
g . 0.5 mM DTT, 0.01% BSA, 4unit T4 DNA Polymeras 
e $:-g-tf„ MJCS^tC, 2 0 1 ®TE^«?R (1 0 mM T r i s-HC 1. Im 
M EDTA) ^iDA, lOOAtlilL:^. ^ ~JV - ^ nuy^jiJ^jfyUi^ 

im. ^ u u-7 :tjv2^m Bit: imn^r^^. ^ ~jimmm^n\>\ -g-^tis 
]^m^^n^^^j\y(D^m^m*jDNA^m^Lr=.. sio^i^-^ii*, ^ 

}^^^Z>m<7)DN A^m-t. U-y2lt. T4 DNA Polymerase -r^^^S^ -Br 
f=.U^^m-to U-yUlt. kbDNA lader maker ^^to 
[0 0 5 9] 



2 3 
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[0 0 6 0] 

mmmi o : MM^n^DNACDst^ 

HZ^-t. U—yMit. kbDNA lader maker Sr^-To 010 

y. iPTG. x-Gaii^^tim^mmx'immmL. yi^-h±®5oo^ 

— yiizm-to ly-yztia. 0 1 o © 2 t|^Ci?->:/;i/{coVNT i 

ilmcmM^n'^t^^^^^m•to u-ysit^ si o©ix->3i:imD'9->y;i/ 

[0 0 6 1] 

HJ:*;, T4 pol. ^a$:ffoT%, DN A^T^tlitJr □ - - > ^$;nT ^^ 

-So 

[0 0 6 2] 
HMM 11: 

M^l : Cleavase(R)VII (Third Wave Technologies, inc.) ^JCg: (^j;^ 

mm^^^mizm-^. ±M2 o m i th. 5 4S6o^>r>=?ra./<-e/3>) n 

J^2 : -^y^if—yy^^ l^T — -^yK/S (3 0 units Mung Bean Nuclease (^^g 
Mt±) . S OmUmm^hV (pH5 .0) , 1 0 0 mM N a C 1 , 1 mM 

(CH3C00) n, b%^v-^u~j]y^^t}s 1 yii^ ur-'^Kmmizm'^ 

, 0 fil HL. 37^3 0:$^>r>=3pa./<->>3>, : S 1 5?^ i^r 

-ifE^S (1 0 units S 1 Nuclease (S?@iig?±) . 3 0 mM@^^^ h U A ( 
PH4.6), 2 8 0mMNaCl, 1 mM Z n S O^, ^^ti S 1 if UT - 



2 4 
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M^4: : B A L 3 15?^ l^T — if;5^S ( 1 0 units B A L 3 1 Nuclease (S^g 
m±) . 2 0 mM Tris-HCl (pH8.0), 600 mM N a CI . 1 
2mM CaCl2. 1 2 mM M g C 1 1 mM EDTA, ^^tiBALS 1 
Nuclease MiSIKtcm-^. 0 u 1 HV. 2 0°CX' 3 O^m^ y^:r^~ty 

8 0 1 (DTEmmWL (10 mM Tris-HCl, ImMEDTA) 

, lOO^iiiLfco :7aiy — ;i/ • 5'nn:7:f;i/i:.fl&a}$: 1 m, ^nuy:!fj]/2^ 

lt^o DNAm^^iOfii(Dmw7i(.izmti^Lr:io -^(DmA^. izmmmDui 
oBtzmmmmht^^ yyi^iyvy. iptg, x-Gai^^tim^mi&xi 
Bffc^ttb, mx^r^^yi)--h^'^ti&\>^nu~~m.^W[^r^o 

[0 0 6 3] 

•^®M:^$r. TSa^llc^-to 
[0 0 6 4] 

[|S1] 



mi : 







1 


2 


3 


4 


5 






335 


206 


153 


164 


82 



mi^v. mm^mm(D:nyy:^^\yr—^^mit. :$immiz'^oT>N Amm 

[0 0 6 5] 
<1 1 0> Aisin Seiki Co., LTD. 

<i 2 o> r.^mDN Amfi(Dmmx'(Dmm 

<130> 9907003 

< 1 6 0> 10 

<2 1 0> 1 

<2 1 1 > 3 9 
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<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> T^^t.rj^\,^^y^M.f£m^il Sme r ^nizm<. \lh^^ 
ADNAtfiCDpSS gene ©oi^^y^l 1 MJ^<D;tfiff5g<Z)iH3ni5:#^{C LT-^^ 
<4 0 0> 1 

gacgacgaca agacacctga agtccaaaaa gggtcagtc 39 

<2 1 0> 2 

<2 1 1> 4 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> T$:-g-^^VA^>4fA;&SB^Jl 4 me r il, -entC^<, Mh^J 
ADNAiti(Dp 5 3 gene ®:i:^y>l 1 M^CD^^-fiff^^gg^rj&^^tC LT-^-^ 
<4 0 0> 2 

gaggagaagc ccggtggcag caaagtttta ttgtaaaata 40 

<2 1 0> 3 

<2 1 1 > 2 6 

<212> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> H h^f y ADNAtfi® p 5 3 gene (DX.^ -J y 1 1 m^(D}^m^(D 
<4 0 0> 3 

cacctgaagt ccaaaaaggg tcagtc 26 

<2 1 0> 4 

2 6 miE# 2000-3052449 
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<2 1 1 > 2 6 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> t h^JJ^DNA^KDp 5 3 gene <Z)X^y> 1 imi^(D}^m^(D 

<4 0 0> 4 

tggcagcaaa gttttattgt aaaata 26 

<2 1 0> 5 

<2 1 1 > 6 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> M 1 3 mp 1 8 R F®, S n a B I ^^^^{Cjfig^Lfc^i P;*-^^ 

<4 0 0> 5 

agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 60 

<2 1 0> 6 

<2 1 1 > 6 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> M 1 3 mp 1 8 RF(D, S n a B I UM^mZj&mhr:^^ ^ U^t^ 
<4 0 0> 6 

gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ctttagtcct caaagcctct 60 

2 7 ffifE# 2000-3052449 
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<2 1 0> 7 

<2 1 1 > 6 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<223> pBR322(Z>, S c a 1 ^iiSP^JCi£^ L 5t ^ Fffi^!! 

<4 0 0> 7 

cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg actggtgagt 60 

<2 1 0> 8 

<2 1 1> 6 0 

< 2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<223> M13mpl8RFCD, S n a B I fgi^gP^lCje^ b 5? iJ' 1^:^^ 

<4 0 0> 8 

tgttttagtg tattctttcg cctctttcgt tttaggttgg tgccttcgta gtggcattac 60 

<2 1 0> 9 

<2 1 1> 6 0 

<2 1 2> DNA 

<2 1 3> Artificial Sequence 

<2 2 0> 

<2 2 3> Ml 3 mp 1 8 RF(Z), S n a B I ^^gp^lCJS^ b 5? U:^-^ 

<4 0 0> 9 

gtaatgccac tacgaaggca ccaacctaaa acgaaagagg cgaaagaata cactaaaaca 60 



2 8 
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<2 1 0> 10 

<2 1 1 > 4 0 

<2 1 2> DN A 

<2 1 3> Artificial Sequence 

<2 2 0> 

<223> M13mpl8RFS:SnaBI -VWmvm^ti^DN A^I^CD 

<4 0 0> 10 

actttttcat gaggaagttt ccattaaacg ggtaaaatac 40 

[01] 

m'to 

[02] 

r e c A = 2f:glJ^^^/SlC J:-5, A^f^<D u - — y ^''^^y-of^MMM 1 
[®3] 

r e c A^:^mmm^JtlZ^^^ J^H^^tlt^DN A(DmU^^f^t^mMm2 (D 
[04] 

r e c A^:^mmmz^^xm:^^thr=.DN Amnaymi^RmcDmm^^mz 

[05] 

r e c A^:$.mmmz^^xm^•^nr^m:^^Lt=.DN A(D. m^mm^m^r:^ 

[06] 

^v^^^u:t^\^:km\'^r^DNA^^m^^mm^Rmizi3i'}^. ^^j^^ 



2 9 
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-5 = 

[07] 

[S9] 
[01 0] 

[011] 

r e c A^:^mmm^mizj^^^ ^"^^nt^MmcDNAmfiCDmwi^n^rc 



3 0 
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[01] 



5'- 
3'. 



ClAlilAICG (jACGAUtiACAAGAI 3' 
fiATGATAGC nTfiOTfiOTfiTTCTA 5' 



DNAfflrIi- 1 



5' iiAUiiAUiiAuAAUAl (lAICAIGAI 
3* KTAriTAOTA 



- recAH*S|?g^ 



3' 



5'" 
3'- 




3' 
.5' 



DN ABrit2 



"CTAGTATCG" 

fiATHATARH 



^CGAUAAiJAj UAICAItiAl 
(^TfiOTfifiTGnrJA nTAfiTAHTA 



'3' 
-5' 



5" 
3'- 



GATOATAfifi 



UAUiiAUUAUAAUAl GAICAItiAT 

CTGCTfinTfiTTOTA HTAflTAnTA 



"3' 

-5' 
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(kb) 



23.1 

9.4 
6.6 
4.4 

2.3 
2.0 



0.56 
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[S3] 



(kb) 



23.1 
9.4 
6.6 
4.4 
2.3 
2.0 



0.56 
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[04] 

(kb) 



23.1 

9.4 
6.6 

4.4 

2.3 
2.0 



0.56 



4 
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[05] 



M 1 2 3 4 5 

(kb) i^HHHi^H 



23-1 — 

9.4 — 

6.6 — I 

4.4 — 

2.3 -J 
2.0 ^ 
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(A) 



(B) 



M 1 2 3 4 M 1 2 3 4 
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3 0 5 2 4 4 9 
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7 
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[09] 
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g 



miE# 2000-3052449 



11 — 189211 



[011] 




1 0 
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mm: 

mm] D N A m}^(Dmmm izm-t^. 



1 



mum 2 0 0 0-3 
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<M^mm ' ftmmm> 

mmxitmm^ 
iiR^xit^m^ 

immxi-imm^ 



¥^11^ #ff ^ ^189211-^ 
59900638690 

mjs.mm±m 0094 

5f2^ 11^ 7 H 6 H 



000000011 

^^m^^wm 0 »r 2 T g 1 

100060782 

1 - 9 - 1 5 92jcgiR:^# 



100094293 

mm 



1 5# 



100103311 

:*^aJ^El5^=Kl re 9#1 5-^ B:*:^^:* 
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m m A 



MM^-^ Coooooooi 13 

1 . U^^M 0 1990^ 8;^ 80 
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